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Current Topics about the Radiological Consequences by the Chernobyl 
Accident 
Tetsuji IMANAKA 
Research Reactor Institute， 幻吟y砂O仰tωO【Uα肋伽1加拘加rli旬ガver，
Kumη1αtωorげ，ゴi闇-cho，Sennan-gun， Osaka， 590四0494Japan: imanaluα@rri.かoto-u.ac.jp 
Abstract 
Basic radiological.factors of the Chemobyl accident are reviewed such as radioactivity dischargeラ
the size of contaminated area， radiation doseラ radiationrisk assessment etc. Roughly estimating， 
50・60% of 1311 and 30・50% of 137CS in the reactor core were released into the environment， which 
co町espondto 40輔50MCi and 2-4 MCiヲrespectively，as the activities at the time of the accident. The 
total area in 13 El江opeanC011Ilhes with the 137Cs contamination more thml Ci/kII12amounts to 
190ラ000km2. The collective thyroid dose for the entire populations in the most affected three 
countries (BelarusラUkraineand Russia) is estimated 1.6 x 106 person心y.The collective effective 
dose (excluding thyroid dose) for 5.16 million people living in the main contaminated territories in 
three countries is estimated 4.26 x 104 person-Sv during 10 years a由。rthe accident. Using these 
collective doses together with radiation risk coe百icientsof 1CRP (1990)ヲ 13ラ000thyroid cancer and 
2，100 other cancer deaths are expected among the corresponding populations. 
Other articles in this report indicate the followings. About 4ラ400cases of radiation-induced 
thyroid cancer were observed in Belarus by the end of 2000. There are also observed some increasing 
tendencies of other cancers among inhabitants in the contaminated areas and liquidators. Health 
deteriorations and mental retardations are observed among the children living in the contaminated 
areas and having received irradiation in utero. All these findings suggest the necessity of well 
organized epidemiological studies before giving conclusions about the health consequences of the 
Chemobyl accident as well as applicability of 1CRP radiation risks to the related populations. 
An interesting map is shown representing dose rate around the Chemobyl NPP on June 1ラ1986.
Using the dose rate in this map for recons甘uctingradiation dose for evacueesラthepossibility of acute 
radiation sickness was confirmed among a substantial part of evacuees from some villages within the 








カ国における、 1平方km当り 1Ci以上のセシウム 137汚染地域の総面積は、 19万平方km
に達している。もっとも大きな汚染を受けた3カ国(ベラルーシ、ウクライナ、ロシア)の

















The Chernobyl Reactor: Design Features and Reasons for Accident. 
Mikhail V.九1ALKO
Joint Institute of Power and Nuclear Research， Nan・onalAcαdemyofSciences ofBelarus 
Krasin Stχ99， Minsk， Sosny， 220109， Republic ofBelarus: mvmalko@malkom.belpak.minsk.by 
Abstracts 
The report describes the main features of the Chemobyl reactor and possible reasons of the 
accident that happened on 26 April 1986. Analysis of scienti:fic results established after the accident 
demonstrates that shortcomings in the designラ andfreak in企ingementsof safety regulations for the 
cons廿uctionas well as inadequate documentation for reactor operation were the main reason of the 
Chemobyl accident. Various scenarios proposed for this accident are also analyzed in the report. It is 
concluded that a very high probability of the nuclear explosions at the reactor of the Dnit 4 of the 












The Causes and Scenario of the Chernobyl Accident， and Radioactive Release 
on the CHNPP Unit圃4Site 
Boris 1. GORBACHEV 
-7-
Nαtionα1 Academy 01 Sciences 01日raine，The Interdisciplinary Scientific and Technical Center “Shelter" 
36-a， Kirova st.， 07270， Chernobyl，日raine:gorbachev26@mail.ru gorbachev@Slavu白ich.ki・ev.ua
Abstract 
On the basis of analysis of old and new data， a realistic version regarding the causes of the 
Chemobyl accident was developed. In con甘astto the previous official versions，出isversion gives a 
reasonable explanation to the accident process itself and the various circumstances around the 
moment of the accident that have not been properly explained up to now. According to this version， 
仕lepersonnel of the Unit-4 rushed to push the emergency shutdown button， AZ-5 after the first 
explosion occurred in the reactor core， and the seismic impact by the second explosion， which was 
more intensive than the frst one， was registered at three seismic stations located 100 -180 km企om
血eCHNPP. Little-known experimental data regarding the nuclear fuel release around the 4・thUnit 
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<4. p.45-58> 
Nuclear Fuel in the Destroyed 4th Unit of Chernobyl NPP 
Volodymyr島'1.PAVLOVYCH 
Institute lor Nuc/ear Research 01 the National Academy 01 Science 01日raine，
01028， Pr.Nauki， 4スめJiv， 日raine，e-mail: pavlovich@kinr.kiev.ua 
Abstract 
The main question， which determines the nuclear safety of the 4th desなoyedunit of the 
Chemobyl NPP， aswell as the question about the amount and distribution of nuclear fuel inside the 
"Sarcofagus" is discussed in the paper. The methods of determination of nUclear fuel quantity inside 
也e“Sarcofagus"and the quantity thrown out of its boundaries are considered in detail. Special 
attention was paid to the quantity and distribution of the fuel in the under-reactor premise 305/2， 
which is looked as the most nuclear dangerous. On the base of such investigation and also taking into 
account血eresults of fuel containing material sample analysis， itis possible to make some 
calculation of the fuel containing material criticality and scenario of self-sustaining chain reaction 
development in the hypothetical situation of nuclear danger. Some of血eres叫結 ofsuch calculation 













Analysis of Radioactive Contamination in the Near Zone of Chornobyl NPP 
Alexander GA YDAR and Oleg NASVIT* 
Institute ofNuclear Research， NASU， 
Prospekt Nauki， 4えかい28，0368α日raine:gaydar@ukr.net 
*Research Innova白iveImplementation Enterprise“Stroom "， Office“Stroom-吟iv"
28A， Artema St.，めliv， 04053，日raine:nasvit@public.icyb.kiev.ua 
Abstract 
As a result of the Chomobyl accident a large amount of radionuclides have been turned out to 
the environment and spread over a large teritory. The largest part of radioactive depositions is
located on the territories a司jacentto Chomobyl NPP. 
百lepaper presents a brief review of the history and the current state of investigation of the 
Chomobyl accident deposition around the territories adjacent to Chomobyl NPP where a massive 
amount of reliable data have been accumulated about contamination levels and radionuclide 
compositions by using improved techniques for sampling and measurements. A geostatistical 
analysis of the obtained data provided a possibility to reveal the regional tendencies for levels and 
composition of the contamination， and to compile detailed maps of the contamination levels on 
the investigated territoqfor radionuclides such as 137Cs，90Sr，241Am and plutonium isotopes.The 
contributions to the仕組suraniumcontamination due to Chomobyl were estimated by separating 
the conせibutionsdue to global depositions， and a prognostic map of 241 Am contamination was 
developed. 
New geoinformation technologies elaborated by the authors are shown to provide a 
possibility to reveal the influence of landscape factors upon the contamination structure formation. 
An explanation of peculiarities of the shape and location of highly contaminated areas is proposed 
on the bases of landscape approach. 
チ工ルノブイリ原発周辺地域における放射能汚染の解析


















Radioecological Situation in the Cooling Pond of Chornobyl NPP 
Oleg NASVIT 
Research Innova白iveImplem印刷onEnterprise ((Stroom "， Office“Stroom聞かν"
28A， Artema St.，Kyiv， 04053， Ukraine: nasνit@public.icybがeV.ua
Abstract 
Analysis of the monitoring data on the radionuclides specific activity in water of the Cooling 
Pond of Chornobyl NPP revealed the regular seasonal cyc1ing of the 137 Cs concentration but did not 
reveal this for 90Sr. It is s甘ongly supposed that this phenomenon is caused by the 
microbial嗣con柱olledseasonal dependant flux of 137CS from the bottom sediments to the water. 
Analysis of the 137CS profiles in deep water sediment (silt) provides additional forcible argument in 
favour of this supposition. 
The data obtained during radioecological survey carried out in August 2001 proved that on the 
eve of its decommissioning the Cooling Pond of Chomobyl NPP entered the stage of stabilisation of 
radioecological situation. The amounts of major radionuclides accumulated in the bottom sediments 
of the Cooling Pond are estimated to be 4ラ400ラ650and 18 Ci for 137CS， 90Sr and 241Amラrespectively.
About 70% of 137CS， 50% of 90Sr and 80% of 241Am that are present in the Cooling Pond will 
remain under the water after the water level will have been dropped down to the natural elevation. 
The data on the concen佐ationof 137CS組 d90Sr in different fish and water plant species as well as in 





















Iodine剛131Contamination， Thyroid Doses and Thyroid Cancer in the 
Contaminated Areas of Russia 
ValeηT F. STEPANENKO， Evgeny M. PARSHKOV， Viktor A. SOKOLOV， Mark Yu. ORLOV， 
Alexander I. IVANNKOV， Valery G. SKVORTSOV， Elena K.IASKOVA型
Timofey V. KOLIZSHENKOV， Irina G. KRYUKOVA， Anatoly F. TSYB 
Medical Radiological Research Center， RussianAcademy ofMedical Sciences， Korolev Str.， 4， 249020， 
Obninsk， Russia: valerぜ@obninsk.com
Abstract 
About 1，800 PBq of 1-131 was deposited in the environment as a result of the Chemobyl 
accident. The most contaminated territories in Russia are located in BryanskヲTula，Orel and Kaluga 
regions. About80% of total 1-131 deposition was formed during the frst week after the accident. 
Direct measurements of deposition densities of 1・131were very limited as f:訂 asthis radionuclide 
decayed very fast (with halftime about 8 days). In con甘astラCs-137ラwhichis long幽livedradionuclide， 
was investigated much more extensive. As a result al available information about the ratio of 1-131 
to Cs-137 has been used to estimate deposition densities of 1-131 for the purpose of thyroid dose 
estimation.官leresults of direct measurements of radioactive iodine content in human thyroid gland 
together with the available data on 1-131 and caesium-137 contamination of the soil were used for 
development of semi-empirical model for recons佐uctionof thyroid absorbed doses in cases when the 
measurements were not performed in 1986. 
According to the estimations， which are based on the results of direct measurements of 1・131
activity in thyroid (Kaluga and Bryansk regions)ラthemedian of individual thyroid dose values in 
Kaluga region (7 dis仕icts)varies from 30 mGy for children to 8 mGy for adults. In Bryansk region (5 
dis往icts)the median dose values for adults are in the range from 140 mGy to 30 mGy. Collective 
thyroid doses over the territories where the densi句Tof Cs-137 soil contamination exceeded 3.7 
kBq/m2 (0.1 Ci!km2) in the most contamInated 4 regions were estimated to be 72ヲ600，16，900ヲ13ラ400
and 3，400 person心yfor Bryansk， Orel， Tula and Kaluga regionsヲrespectively. 
The data on annual thyroid cancer morbidi句rover 1986・2000years in residents of the most 
affected Bryansk region， aged 0・50years at the moment ofthe accident， isalso presented. During the 
frst five years after the accident (1986-1990) annual thyroid cancer morbidity in different age groups 
(0-4 years， 5-9， 10醐14，etc.) remained at quite stable levels. Since 1991 a stable increase of the 
number of thyroid cancer in al age groups of the studied population has started. The semi-empirical 
model was applied to recons佐uctindividual thyroid dose for 26 thyroid cancer cases (0・18years old 
at the moment of the accident) in the most contaminated 4 dis甘ictsof Bryansk region. The tendency 
of dose dependence of thyroid cancer incidence was found. 
ロシアの汚染地域におけるヨウ素 131汚染、甲状腺被曝量、甲状腺ガン
Vale.ξy F. STEPANENKO， EVgiθinyM PARSHKOV; ~う正torA. SOKOLOV; Mark Yu. ORLOV; 












素 131とセシウム 137の放射能比を用いて、ヨウ素 131の土壌沈着量を推定した。甲状腺




アン値は、カルーガ州 (7地区)については子供で 30mGy、大人で 8mGyであった。ブリ
ャンスク州 5地区の大人に対するメディアン値は、 30mGyから 140mGyで、あった。セシウ
ム137の汚染レベルが 3.7kBq/m2 (0.1 Ci/km2)以上の地域における集団甲状腺被曝量は、
ブリャンスク、オリョール、ツーラ、カルーガの各チ1'について、 72，600、16，900、13，400
および3400人・ Gyで、あった。








Radioactive Contamination of Food in Stepanivka Village， Zhytomyr Region， 
Ukraine: in 1992 and in 2001 
Volodymyr TY盟主yy
InstJ・tuteofMathematicalMαchines and砂'stems，the MαtionαIAcαdemy of Science of印raine
42 Glushkova str.，伶iv18ス日raine: eeic@gluk.org 
Abstract 
Two series of measurements of radioactive contamination in food samples were performed in 
1992 and in 2001 in a village contaminated by the Chemobyl accident. The village， S鈎，te句:pam日ivkais 
located 120 km tωo the west 0ぱfCαhe埠.emoぬbyメ1NPP and has a 匂勿rpl比calleveloぱfCs.醐醐-1刷剛.
a仰roundt白ha剖t訂e切a(σ3 一5 Cανk凶mぜめ2う).The s 同dywas performed by the Independent Environmental 
Laboratory in Kyiv.ラjointlyfounded by the Ukrainian NGO "Green World"， Greenpeace Intemational 
and the Intemational Renaissance F oundation. 
It is shown that the Cs-137 contamination in milk in 2001 became 9 times lower than in 1992， 
while the Cs-137 contamination in wild mushrooms and berries remained at the same level. Annual 
intake of Cs・137by the people in Stepanivka through food products and water was about 3 times 
lower in 2001也知in1992. On the con仕arytothe佐endofCト137，activity of Sr・90in milk and dried 











調査の結果、 2001年の牛乳中のセシウム 137濃度は、 1992年に比べ9分の 1となってい
たが、野生のキノコやベリーの汚染は同じレベルにとどまっていた。食品と飲料水を通して




<9. p.1 05-113> 
Content of Radionuclides of Chernobyl Origin in Food Products 
for the Belarusian Population 
Vladimir P. MATSKO and Tetsuji IMANAKA合
Institute 01 Radiobiology， Academy Sciences 01 Belarus 
Kuprevich str. 2， 220141 Minsk， Belarus: irb@radbio.bas-net.by 
*Research Reactor Institute，めJotoUniversity 
Kumatori-cho， Osaka， 590田0494Japan: imanaluα@rri.かoto-u.ac.jp 
Abstract 
Recent data on radionuclide contents of Chernobyl origin in food products and drinking water 
for the Belarusian population are reviewed. S住ontium・90and Cesium-137 are main radionuclides 
contributing to internal irradiation to the population. Contamination levels in food products from the 
social sector of agriculture (collective farms， agricultural co叩 eratives)are found to be generally 
below the current legal admissible level of RAレ99that are defined to make internal dose of the 
population less than 1 mSv/yr. On the other hand， exceedings of RAL-99 are often found in food 
products企omthe private sector， especially in settlements of Gomel region where the contamination 
is the most serious in Belarus. Special attention should be paid to the non-farm products in the 
contaminated areas: mushrooms， berries， fish and meat of wild animals. For example， about 37，000 
Bq/kg of 137CS in fresh mushroom was registered in a settlement of Gomel region， which corresponds 
to 100 times of RAL-99 values. Conceming drinking water， the situation is quite good and no 
execeedings have been registered for the last 10 years. 
ベラルーシ食品中のチェルノブイリ事故由来の放射性物質濃度
VJadimir P. MATSKO and Tetsuji lMANAι♂ 














Long圃TermObservation of Radioactivity Contamination in Fish .around 
Chernobyl 
Igor N. RYABOV 
A.N.Severtsov Institute 01 Ecology and Evolution， Russian Academy 01 Sciences 
Leninski pr. 33， Moscow， 1μ17均07刀1，Ru仏似s乱si
Abstract 
Dynamics of 137 Cs accumulation by marketable白shesin different kinds of water bodies (cooling 
pond， water reservoir， lake) polluted by radionuclides after the Chemobyl accident has been studied. 
The highest concen仕ationof 137CS， reaching 500 kBq/kg w.w. (wet weight) was registered in fish 
inhabiting the cooling pond of ChNPP in 1986. During the last 15 years the level of radionuclides in 
fishes of al water bodies came down， but rates of lowering are different. Peculiarities of 137 Cs 
accumulation by fishes depending on the甘ophiclevel have been revealed. During the frst months 
after the Chemobyl accident the concen仕ationof 137CS in peaceable species of fishes in Kiev 
Reservoir was by 10 times higher than in pike. After 1987 predatory fishes have the concen仕ationof 
137 Cs by 2-3 times higher than peaceable日shes.自igherindices have been marked in pike and large 
perches. By 2001 the contentof 137CS in fishes in the cooling pond did not exceed 5 kBq/kg w.w.ラm
River Teterev -0.09 kBq/kg w.w.ヲ inKiev Reservoir -0.5 kBq/kg w.w. High content of 137CS 
remained in the lakes of Bryansk region of Russia and in Mogilev region of Belorussiaラwhichhave 
low content of +K，in water and stagnant waterラalthoughthese lakes are situated 100・200km企om
the place of the accident. Biological e:fects of fishes in morphology of body and reproductive system 
have been marked in al studied water bodies.百lelargest quantity of abnormalities in the 
reproductive systemhas been marked in predatory fishes. 
チェルノブ、イリ周辺における魚の放射能汚染の長期的観察
Igor N RYABOV 
05/)7!43さア刀ダミー ..:rコo5:J-itffl.ケ%!JlA研究所
チェルノブイリ事故によって放射能汚染を受けたさまざまな水系に生息する漁獲対象魚
















EPR Dosimetry of Chernobyl Liquidators 
Vadim CHUMAK 
Scientific Center for Radiation Medicine， AMS Ukraine，めW
04050 Melnikova， 53， Kiev， 日raine:chumak@leedl.kiev. ua 
Abstract 
The paper is devoted to review of development and application of EPR dosimeむywith teeth in 
Ukraine. It deals with speci:fic features of the EPR dosime句Tprotocolラwhichwas developed and is 
practically used in SCRM for retrospective dosime仕yof clean-up workers (liquidators). Extensive 
methodological research was conducted in SCRM in order to develop an original version of EPR 
dosime甘icprotocol as well as to investigate the e島 ctscaused by confounding factors and develop 
approaches to their account and mitigation. The proposed EPR dosimetric protocol addresses the 
demand for high accuracy and reproducibility， low sensitivity threshold as well as high throughput of 
the technique. High qualities of SCRM version of EPR protocol were proven in the course of 
elaborate quality assurance program， which included a series of intemational intercomparisons. 
Creation and continuous operation of the nationwide tooth acquisition network is another key to the 
success of EPR dosime甘yin Ukraine. 
Particular attention in the paper is paid to definition of the most optimal way of application of 
EPR dosime廿yfor dosimetric support of the post岡Chemobylmedical follow-up. The main 
applications of EPR dosimeむyin Ukraine are both routine high precision recons仕uctionof doses to 
Chemobyl clean-up workers and the use of EPR dose estimates as a reference dose for validation of 
other re仕ospectivedosime的rtechniques.百lelater proved to be the most e:ficient application of 
EPR dosime仕yin the post-Chemobyl situation. EPR dosime仕ywas used for testing such methods of 
m甘ospectivedosime甘yas FIS註ヲ ADR， SEAD and RADRUE. Nowadays EPR dosime仕yplays 























Retrospective Dose Assessment of Inhabitants in the Conta臨inatedAreas of 
Russia by EPR Measurement of Tooth Ena臨el
Alexandre 1. IVANNIKOV， Valeri G SKVORTSOV， Valeri F. STEPANENKO 
Medical Radiological Research Center 01 RAMS， 
Korolyov str. 4， 2490200bninsk， Russiα:α~ivann@mail. ru 
Abstract 
Resu1ts of wide欄scaledose recons仕uctionwith the use of EPR spec位。scopyof tooth enamel are 
presented for the population living in the radioactive contaminated territories of Bryansk region of 
Russia. The population of radiatiorトfreeterritories of neighboring Kaluga region was examined as the 
con甘01group. The excess doses caused by radiation contamination were determined a食ersub佐action
of出econtribution into EPR signal in tooth enamel due to the action of the natural background 
radiation during the lifetime of teeth. The average excess doses were determined for the groups of 
population formed according to the place of residence. The average values were determined with 
accuracy rangmg企om4 to 25 mGy depending on the number of individuals included into the groups 
and on the scattering of individual results. The average excess doses highly varied for different places 
of residence and ranged up to 70 mGy. In general， the average doses of extemal expos町eof the 
population obtained with EPR spec甘oscopyof teeth enamel were found to be consistent with the 
resu1ts based on other methods of direct dosime句， and re柱。spectivedose recons佐uctionmethods. 
Essential exceeding of the individual doses above the average level within the population groups was 
observed for some persons. That gave a possibility to detect the individuals with overexpos町eand to 
include them into groups of increased radiation risk for medical monitoring. 
ロシアの紋射能汚染地域住民の歯エナメルEPR測定を用いた遡及的被爆霊評価
Alexancmθよf凶NNIKOV， ぬlθ'riG. SKVORTSOV， Valeri F. STEPANENKO 
05/J71Æ学ア刀デミー-/Æ密政O!líJ~研究官Yター














<13. p.154-161 > 
E5匂timationsofRadiation Risk for the Population of Contaminated Territory 
ofBelarus 
V1adimir A. KNATKo， M. M. KOMOCHKOV* and A. E. YANUSH 
Institute of Radiobiology of the Mαtional Academy ofSciences of Belarus 
Kuprevich str. 2， 220141 Minsk， Belarus: V_Knatko@radbio.bas-net.by 
*Joint Institutefor Nuclear Research， 141980 Dubna， Moskow Region， Russiα 
Abstract 
Accumulated dosesfor adult residents of contaminated regions of Belarus were calculated for 
different periods after the Chemobyl accident. The average dose during the period of 1986幽2001was 
evaluated to be 50 mSv and 39 mSv in the southem and the eastern contaminated regions of Belarus， 
respectively. Data obtained were used to evaluate the excess of the relative risk of cancer mortality 
for adult residents of contaminated regions in terms of Two Defence Reactions (TDR) model 
developed on the basis of modem results of radiobiological investigations. The results show that the 
excess of the relative risk (ERR) of cancer mortality as a resu1t of the Chemobyl accident is about 
5-6% during the whole life. The resu1ts were compared with risk values estimated in the framework 
ofthe 1990 Recommendation ofthe ICRP. The ERR values obtained in terms ofTDR model is about 
six times larger than values calculated on the basis of ICRP recommendations. 
ベラルーシの汚染地域住民に対する放射線リスクの評価
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<14. p.162-169> 
Estimation of Thyroid Doses from Inhalation of 1311 for Population of 
Contaminated Regions of Belarus 
????
Vladimir A. KNATKO and Inga N. DOROZHOK 
The lnstitute of Radiobiology， National Academy of Sciences， 
Kuprevich Str-2， 220141， Minsk， Republic ofBelarus: Ji二Knatko@radbio.bas叩net.by
Abstract 
Based on the relationships between 1311 and 137CS content in soil samples and the data on 137CS 
contamination of settlements， the 1311 deposition density Sn C31 1) was estimated for the sett1ements 
located in the eastem and the southem areas of Belarus (1ラ079and 316 settlements， respectively). The 
results show that the 90% interval of the Sn C31 1) quantity is about 500同 2，300主B司1m2and 700・
3ラ500kBq/m2 for the eastem and the southem areaラrespectively.Using assess臨時 ofSn (131 1)， 
thyroid doses企ominhalation of 1311 were evaluated with taking into account the period and character 
of radioactive deposition in various parts of the areas. According to the results， the thyroid doses for 
adult population ofthe eastem and the southem areas vary from 3 to 80 mSv and from 40 to 370 mSv， 
respectively， while the median doses are about 20 and 130 mSvラforthe eastem and the southem areaヲ
respectively. Uncertainties in the calculation of thyroid dosesラ dueto the procedure appliedラ were
discussed. 
ヨウ素 131吸入によるベラルーシ汚染地域住民の甲状線被曝量





500"'-'2，300 kBq/m2、南部汚染地域で 700"'-'3，500kBq/m2で、あった。 131Jの沈着密度を用い
て、それぞれの地域での放射能沈着の時期と特徴を考慮しながら、 1311吸入にともなう甲状
腺被曝量を求めた。吸入にともなう大人の平均甲状線被爆量は、東部汚染地域で 3から
80mSv，南部汚染地域で 40から 370mSvとなり、それぞれの中央値は、 20mSvと130mSv
となった。評価手法にともなう甲状腺被曝量の不確かさについても考察した。
一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一…
< 15. p.170-189> 
Radiation Epidemiological Studies in Russian National Medical and 
Dosimetric Registry: Estimation of Cancer and No距 ca盟cerConsequences 
Observed among Chernobyl Liquidators 
Marat M. MAKSIOUTOV 
Medical Radiological Research Center， Russian Academy of Medical SCiences， 
National Radiωron and Epidemiology Registry 
Koroleva st. 4， Obninsk， 24902伐Russiα:nrer@obninsk.com 
Abstract 
In June 1986 the USSR Minis甘yof Health Care initiated a large-scale program to establish 
AlI-Union Dis柱ibutedRegisむyof persons exposed to radiation. The Research Institute of Medical 
Radiology of Russian Academy of Medical Sciences in Obninsk (current1y Medical Radiological 
Research Center of RAMS) was appointed as the .leading .organization to. create and manage.the 





Chemobyl accident with a view to develop an optimal s甘ategyfor alleviating the accident 
consequences for human health andラ secondラ organizationof many-years epidemiological studies 
primarily directed to estimating the actual radiation risks. By 1 December 2001ラtheRussian N ational 
Medical and Dosimetric Regis町r(RNMDR) included medical and dosimetric data for 585，121 
persons exposed to radiation as a result of the Chernobyl accident and residing in the territory of 
Russian Federation. At present the Regis甘yincludes 187ヲ596liquidators (32.1% of total number of 
registered). 
Thisarticle presents comprehensive radiological and epidemiological analysis of individual 
medical and dosime仕icdata for the cohort of liquidators available in the RNMDR. Particular 
emphasis is placed on the issue of estimating radiation risks in induction of cancer and non-cancer 
diseases. This is due to the fact that the coefficients recommended by ICRP are primarily based on the 
Japanese epidemiological studies of 1945 atomic bomb survivors of Hiroshima and Nagasaki (the 
LSS cohort). Statistically signi:ficant estimates of radiation risk coefficients for the Japanese cohortラ
however， were received in the individual dose rangeabove 0.3 Sv. For low doses (up to 0.2 Sv)， only 
ex仕apolationmodels without direct epidemiological ascertainment were used. Thereforeラ the
RNMDR isthe frst to estimate radiation risks for low radiation doses using individual medical and 
dosime廿icinformation available for the liquidators cohort. 
The article consists of five parts. Chapter 1 describes the organizational s廿uctureand basic 
principles of operation of the Russian N ational Medical and Dosimetric Regis位yラ andprovides 
characterization of the liquidators cohort in the RNMDR. Chapters 2・4deal with direct 
radiatiOlトepidemiologicalstudies aimed at estimating and predicting radiation risks using the actual 
data of the Regis甘y.Radiation risk estimates derived from incidence data on leukemia民solidcancers 
and noncancer diseases among the liquidators are discussed. The last chapter 5 deals with estimating 
mortali貯rateamong the Chemobylliquidators and establishing a possible dose response relationship 
for mortali守.The submitted material is based on scienti:fic papers prepared by the experts of the 
Regis住yand published in the famous Russian and intemational scienti:fic magazines. 
ロシア全国医学被曝登録に慕づく疫学研究:チェルノブイリ事故処理作業者に
観察されたガン影響と非ガン影響



























< 16. p.190-203> 
Review of Epidemiological Finding in Study of Medical Consequences of the 
Chernobyl Accident in Ukrainian Population 
Anatoly Ye. PRYSYAZl取YUK，Volodymir G GruSHTSI王ENKO，
Zoya P. FEDORENKOぺLudmilaO. GULAKぺMykolaM. FuZIK 
Scientific Center for RadiationMedicine of Academy ofMedical Science ofthe Ukraine， 
53， Melnikov 政 ，Kiev， 0似40仰50，U正仇raine.Eιμ申イ-n仰?
Abstract 
* Institute ~ザfo.伽ncωologyofAcωαde.仰my~ザfMedicωα1Science ~ザ/的恥e 【印庇raαj脱ne，
3刀31勾43，Lo仰mηwnos01川 tJて，Ki帥の仰~ 03022， Ukraine.ιmail root@uc消印仰
Evaluation of the health status of different groups of the Ukrainian population affected by the 
Chemobyl accident is one of the most important problems in elimination of the consequences of the 
Chemobyl disaster. A lot of scientific researches devoted to study of health effects and based on 
established registers of victims of the Chemobyl accident had drawn conclusion about worsening of 
health of main groups of the affected population: Chemobyl accident recovery operation workers， 
evacuees仕omPrypyat city and 30km zoneヲ andresidents of the most contaminated with 
radionuclides teritories. Most remarkable stochastic effect of radiation due to the Chemobyl accident 
is increase of thyroid cancer incidence rate in the above-mentioned groups of the Ukrainian 
population. For female breast cancer and some other solid cancers there are suggestions of increases. 
Further observation is needed for long term stochastic and non-stochastic efects. 
チェルノブイリ事故によるウクライナ住民への医学的影響研究によって
得られた疫学的知見
Anatoly}色PRYSYAZHNYUK， Volodymir G. GRISHTSHENKO， Zoya P. FEDORENKOて














< 17. p.204-232> 
Intelligence and Brain Damage in Children Acutely Irradiated in Utero 
As a Result of the Chernobyl Accident 
Angelina 1. NYAGU， Konstantin N. LOGANOVSKY， Tatiana K. LOGANOVSKAJA， 
Viktor S. REpIN* and Stanislav Yu. NECHAEV* 
Department ofNeurology， lnstitute for Clinical Radiology， Research Centre for Radi，αtion Medicine of Academyザ
Medical Scie町 esofUkraine，野宮OCollαborativeCentre: nyagu@vent.kiev. uα 
*Department ofDosimetりノandRadiationめ'giene，lnstitute for Epidemiology and Prophyllαxis of Radiation 
lnjures， Research Centre for Radiω'on Medicine of Academy ofMedical Sciences ofUkraine， WHO Collaborative 
Centre. 53 Melnikov Street， Kiev， 04050， Ukraine 
Abstract 
百leobjective of the study was psychometric， neurophysiological and neuropsychiatric 
characterisa柱。nof acutely prenatally irradiated children. 100 randomly selected children who were in 
utero (born be臥reenApri126th， 1986 and February 26thラ198ηatthe time of the Chernobyl accident and 
their mothers evacuated to Kiev as well as 100 classmates of the children were examined by the 
Wechslぽ IntelligenceScale for Children (WISC)ラelec仕oencephalography(EEG) and clinical methods 
at the age of 10-12 years old. Foetal doses in the acutely exposed group were 11-92 mSv， inthe 
comparison group - 0-3 mSv; foetal thyroid doses - 0.2-2 Gy and 0-0.04 Gy， respectively.百le
acutely exposed group showed a lower mean verbal IQ than in the comparison group (l05.3:H3.1 vs. 
118.1:土13;p< .001) and a lower mean ful scale IQ (112.1:l:15.4 vs. 120.9土1.5;p < .001). In addition 
the followings were observed in the acutely exposed group; WISC performance/verbal discrepancies 
with verbal decrements; a higher frequency of low剛voltageand epileptiformal EEG-patterns and left 
hemisphere lateralised dysfunction; an increase (p < .001) ofふands欄powerand a decrease (p < .001) 
ofふ andα嗣power;an increased企equencyof paro均Tsmaland organic mental disorders， somatoform 
autonomic dysfunction， disorders of psychological development， and behavioural and emotional 
disorders. Cerebral dysfunction was etiologically heterogeneous.百世sstudy suggests that prenatal 
irradiation at a thyroid foetal dose range of 0.2-2 Gy and a foetal dose of 11-92 mSv can result in 
detectable brain damage. 
チェルノブイリ事故によって胎内で急性被爆をうけた子供たちの知性と脳障害
Angiθ，Jina よ NYAG~ Konstantin N LOGANOVSKY; Tatiana K LOGANOVSKAJA} 





もにキエブへ移住してきた子供100人(1986年 4月26日から 1987年 2月26日の間に出生)
をランダムに選び、彼らのクラスメート 100人を対照グループに選んで調査した。調査項目
は、 Wechsler子供知能指数 (WISC)、脳電流グラフ (EEG)、ならびに臨床検査である。被
曝グループ。の胎児被曝量は 11・92mSvで、対照グループでは0-3mSvで、あったo また甲状腺被
曝量はそれぞれ、 0.2-2Gyと0-0.04Gyで、あった。被曝グループ。の平均言語的IQはコント
ロールグループoより低く(105.3土13.1対 118.1土13;p < .001)、平均全スケールIQもコント
ロールより低かった(112.1土15.4対 120.9土11.5;p < .001)。被曝グルー プ。で、はさらに、次の
ようなことが観測された。言語能力低下をともなう WISC実行・言語指数の不一致、低電圧・






< 18. p.233-241 > 
Health State of Belarusian Children S眼fferingfr潮騒theChernobyl 
Accident: Sixteen Years after the Catastrophe 
Alexander N. ARYNCHYN， Tatiana V. AVHACI王EVA，Ni匙aA.GRES， 
Ekaterina 1. SLOBOZI王ANINA*
Research Clinicallnstitute for Radiation Medicine and Endocrinology; Aksαkovschina， 223032 Minsk， 
Belarus:αrynchyn@hotmail.com 
*lnstitute 01 Photobiology， AMS: Kuprevich s欣 2，220141 Minsk， Belarus 
Abstract 
A prospective cohort study was carried out to investigate the hea1th state of Belarusian children 
suffering from the Chemobyl accident. The main group consisted of 133 children permanently residing 
出theradioactively contaminated territoriesラ whilethe con柱。1group was 186 children permanent1y 
residing in the territories with natural radia註onbackground. During the period of observation the 
constantly increased level of the annual summary effective dose of radiation (0.13刷2.24mSv) were 
revealed in the children of the main group. All members of both groups were clinically examined at 
least two times during the follow-up of 1990 -2001. Heavy metals burden ofPbラCdand Hg were also 
measured in urine excretion. The results of clinical examination clearly indicate that the frequency of 
complaintsヲaswell as the frequency ofmajor clinical syndromes and diagnosesラwasincreasing in both 
groups. A growth of the gas柱。intestinalpathologyラ aswell as an increase in cardiovascular 
manifestations of the vegetative dysfunction syndromeラwasthe most important. It should be noted that 
practically al forms of studied nosology were more prevalent in the main group than in the con甘01
both at the frst and the second examination. High values of relative risk (RR) of the main group were 
obtained for arterial hypotension (RR=2.21 and 3.73 at the frst and the second examination， 
respectively) and cardiac metabolic dysfunction (RR=4.66 and 3.33). Aggravating situation of the 
health state of Belarusian children requires urgent prophylaxis measures for pathologies that are 
enhanced by environmental factors. 
チェルノブイリ事故に被災したペラルーシの子供たちの健康状態:事故から16年



















< 19. p.242-257> 
Chernobyl Radiation醐inducedThyroid Cancers in Belarus 
Mikhail V. MALKO 
Joint lnstitute of Power and Nuclear Research， Na白仰alAcαdemyofSciences ofBelarus 
Krasin Stχ9只Minsk，Sosny， 220109， Republic ofBelarus: mvmalko@malkom.belJフ'ak.minsk.by
Abstract 
Assessment of incidence and mortality for thyroid cancers carried out for the Belarusian 
population is described in the present report. It is found that in the period of 1987幽2000about 4ラ400
radiation-induced thyroid cancers appeared in Belarus: 692 cancers among children and 3ヲ709
cancers among adolescents and adu1ts. The number of lethal thyroid cancers in this period of time in 
Belarus was assessed as about 350 cases. The excessive absolute riskラ EARラ ofthyroid cancer 
incidence assessed for the period of 1987-2000 on the basis of given data on the morbidity and the 
assessed collective thyroid dose of irradiation is (2.5 -5.0) per 104 PYGy. The EAR value ofthyroid 
cancer mortality is assessed as (0.20闘 0.40)per 104 PYGy. The excessive relative riskラERRラ of
thyroid cancer incidence is assessed as (11.2 -22.4)/Gy. The radiation risks ofthyroid cancers found 
in the present report are higher than the risk coefficients established for atomic bomb survivors that 
were irradiated with dose rates some thousand times higher than populations of Belarus affected by 
the Chemobyl accident.百leabsence of marked latency period is another feature of radiation-induced 









ン発生の絶対過剰リスク (EAR)は、 1万人・年・ Gy当り 2.5"'-'5.0件となった。甲状腺ガ
ン死の EARは、 1万人・年・ Gy当り 0.20"'-'0.40件で、あった。一方、甲状腺ガン発生の相




一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一 一一一一 一一一一 一一一一 一一一一 一一一一 一一一一 一一
<20. p.258-269> 
Analysis of Chromosome Aberrations in Human Lymphocytes after 
Accidental Exposure to Ionizing Radiatio股
Galina SNIGIRYOVA and Vladimir SHEVCI配NKO*
Russian Scienti.fc Center of Roentgeno四Radiology，MOH RF，
Pro.βoyuznaya st. 86， GSP四ス 117997Moscow， Russiα: snigiryova@mrids.rssi.ru 
*NI陥vi/ovInstitute ofGener，α1 Genetics，九4S，
Gωkin st. 3， 117809 Moscow， Russia: Shの'chenko@vigg.ru 
Abstract 
Aim: Analysis of the results of cytogenetic examination and reconstruction of irradiation doses by the 
frequency of chromosome aberrations in the liquidators of the consequences of the Chernobyl NPP 
accident. 
Materiαls and methods: Over 1500 people who worked in the zone of the accident predominantly in 
1986 and in 1987 have been examined since 1986. All of them were examined by means of the 
classical cytogenetic method which makes it possible to assess the level of unstable chromosome 
aberrations. 64 patients (including 12 professional workers ofthe Kurchatov Institute) were examined 
by the FISH method which permits the estimation of the level of symme甘icaltranslocations. 
Results: The cytogenetic examination performed in 1986 revealed a high level of cells with dicen住民s
(exceeding 16附foldthe con柱。1level) in the group of liquidators. In succeeding years this level 
significantly decreased. However even in 15 years after the works in the zone of the accident were 
completed the企equencyof cells with dicentrics in the group of liquidators significantly exceeds the 
con位。llevel.Using the frequency of cells with dicentrics and the calibration dose叩 sponsecurve， the 
dose of irradiation was determined for the group of liquidators examined in 1986. The average dose 
of irradiation made up 0.14 Gy. The frequency of甘anslocationswas used to estimate the exposure 
dose for the group of 52 liquidators. The average dose for the whole group was estimated to be 0.16 
Gy. F or 18 patients in whom the企equencyof仕組slocationssignificantly differed from the con仕01
level the individual doses of exposure were determined. The sca悦 rin the doses was from 0.22 to 1.0 
匂.
In 1996，22 workers ofthe Kurchatov Institute were examined. In most ofthem (13 patients) the 
丘equencyof dicentrics in peripheral blood lymphocytes was significantly higher than the con柱。l
values. In five patients， cells with multiple chromosome aberrations were discovered. Three 
examined workers were exposed to super-high doses. The frequency of dicentrics in peripheral blood 
lymphocytes of these patients was 100 and even 1000 times higher than the con仕ollevel.The doses 
of irradiation estimated for five workers of the Kurchatov Institute by the企equencyof佐anslocations
using the calibration curve were in the range between 0.21 and 2.51 Gy. These doses were calculated 
without correction coe伍cientsラi.e.without taking into account the fact that those 
-24-
? ?。 ， ?
conditions willlead to an increase of the estimated absorbed doses. 
Conclusion:百lecytogenetic methods are suf五cientlysensitive for assessing the condition of the cel 
hereditary s甘uctures.Analysis of unstable chromosome aberrations is a decisive method in 
monitoring of large groups of people exposed to radiation as a result of nuclear accidents. The data of 
cytogenetic examination can be one of the criteria in the formation of groups with an increased risk of 
development of different diseases. One of the most promising cytogenetic methods of biological 
dosimeむyis the analysis of stable仕anslocationsby the FISH method. The lower limit of dose 
estimation by the frequency of仕anslocationsis 20-25 cGy. 
放射線被曝事故によるヒトリンパ球染色体異常の解析































The Follow圃upStudy of Chromosomal aberrations in C註ernobylClean幽up
Workers 
N atalia M. SLOZINA and Elizaveta G. NERONOVA 
Allぽ幽-Rz附4ιω低仰sふ弘sia
Lμebおe必伽vaα41夕2，194044， St.Petersburg， Russi 
Abs甘act
A cytogenetic study was carried out on 359 clean-up workers who worked at the Chemobyl 
stぬonin 1986-1989.百leinvestigation was performed 6・12years after irradiation. Chromosome type 
damagesヲ i.e.double企agmentsラ dicentricsand rings were significant1y increased in the clean-up 
workers compared to the con甘01.Chromatid exchanges were found only in the clean岨upworkers. A 
temporal change of radiation makers was also investigated based on the data of 243 persons who 
worked at Chemobyl in 1986. The temporal variation of dicen甘icfrequency shows an inexplicable 
tendency towards the increase of dicentrics rate for the period of 8-12 years after irradiation. The 
association between the frequency of different types of chromosomal aberrations and such variables 
as smoking habits， coffeeラtea，alcohol consumption， etc. was also analysed using a stepwise multiple 
regression analysis. A statistically significant association was only observed between smoking and 
chromatid exchanges. This type of aberrations was significant1y higher in the smoking subgroup than 
in the norトsmokingsubgroup of the clean叩 workers.The fact of an increased level of unstable 
chromosomal aberrations in a remote period 錦町irradiationallows us to suppose that other pathways 
of genomic burden may exist in addition to s柱aightradiation action at the time of irradiation. 
チェルノブイリ事故処理作業者における染色体異常の追跡調査

















Chromosomal Aberratio阻sin Blood Lymphocytesof the Residents of 30醐km
Chornobyl NPP Exclusion Zone 




Volodymyr TRYSHYN， Ludmila KLIl¥位αNA
Institute for Nuclear Research， National Academy of Science of Ukraine， 
Prospekt Nauki， 4スめliv-28，03680， 庇肋Tαine:ω 十サ38初0一イ44μ帽-26“5柑イ47-3均丘 i的nterdeψp@k肋j古的nl出f均湖b釘.仰e
Abstract 
A comparative cytogenetic examination of 33 self-settlers in the 30 km ChNPP Exclusion Zone 
and 31 residents in villages of Yahotyn districtラKyivregion was carried out in 1998・99.百lelevels of 
soil contamination of their residential areas with 137 Csラ 90Srand 238339十240pUwere 74-477 kBq/m三
33-288 kB司Im2and1.5-10.0 kBq/mへrespectivelyfor the fonnerラ and1.9-5.8 kBq/m2， 0.6-2.8 
kBqlm2 and 0.01-0.05 kBqlm2， respectively for the later. Using various data about the radiation 
situation in the Exclusion Zone， the efIective doses on whole備bodyof the self-settlers were estimated 
to be 30-333 mSv for the whole residing period after the accident. The mean frequencies of abe官邸lt
cels and chromosomal aberrations for the Zone self幽settlerswere significantly higher than those for 
the residents in Yahotyn districtラwhilethe values of the later group were found to be above the 
spontaneous levels reported in literatures. The individual variability in the dis仕ibutionof the same 
Indices was significantly larger for the self-settlers than for the Yahotyn residents. The compared 
groups also differ in the dis甘ibutionof aberrations in cels. A repeated examination of 20 Zone 
self剛settlerswas conducted in 2001. A significant decrease in chromosome type aberration frequency 
was found at the expense of丘agmentsfrequency decrease. However， the total f同uencyof 
chromosomal aberrations didn't differ in 1998輔99and in 2001. 
チェルノブイリ原発30km圏無人ゾーン患住者の血液リンパ球染色体異常
LaηTsa BEZDROBNA) Tetyana TSYGANO~ Olena ROM仏TO凶 )Larysa Jj叫んSENKO)



















Cytogenetic Effects of Radiation on Agricultural Plants Observed in the 
Chernobyl region during the First Years after the Accident 
Stanislav A. GERASK以，Vladimir G. DIKAREv， Yevgenia Ya. ZYABLITSKAYA， 
Alla A. OUDALOVA， Yevgeniy V. SPIRI到N 
Rzω4ι，fSS乱ssia
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Abstract 
The cytogenetic consequences of radioactive contamination by the fallout after the accident at 
the Chemobyl NPP in 1986 to agricultural crops have been s知died.In the acute period after the 
accident (1986)， when the absorbed dose was most1y provided with extemalトandy-radiation， the 
radiation 河町 ofagricultural crops resembled白eefIect produced by acute y-radiation at 
comparable doses as basic cytogenetic tests testiちT.The yield of cytogenetic damage in leaf meristem 
of plants grown in the 印刷kmzone of the ChNPP in 1987附1989(the period of chronic， lower level 
radiation exposure) was shown to be enhanced and dependent on the level of radioactive 
contamination.百lerate of decline with time in cytogenetic damage induced by chronic exposure 
lagged considerably behind that of the radiation exposure. Analysis of genetic variability in three 
sequential generations of rye and wheat revealed increased cytogenetic damage in plants exposed to 
chronic radiation during the 2nd and the 3rd ye訂s.
事故後の数年においてチェルノブイリ地域で観察された農作物に苅する
放射線の細胞遺伝学的影響
Stanislav A. GERASKIN; Vladimir G. Dll臼REV;Yevgiθ'nia Ya. ZYABLITSKAYAJ 
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5. ウクライナ及びベロルシアの一連の州内での放射線状況について、セドゥノフ Yu. S. 同志の報
Aヒ
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を、南西方面軍総司令官、上級大将のゲラシモフ I. A.同志に委ねる。ソコロフ S. L. 同志は、
これに一致した指令を出すこととする。
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この 1昼夜間に放射線状況の大きな変化は見られなかったとの、セドワノフ同志の報告を了解。キエ
フでは、毎時O. 5ミリレントゲンに放射線レベルが低下。ツーラ地区の汚染度の上昇が依然続く。住
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739名が退院。入院治療中の患者総数は、 86 9 5人であり、うち子ども 26人を含む238人が、
放射線被爆症の診断。
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があると認める。交代要員候補の問題については、 ドルギフ V. I.同志が解決する。
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1 986年5月16日現在の入院者数は、子ども 3410名を含めた78 5 8名とのシチェーピン同
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同志マイオレツ A. 1. 





同志ストロガノブ G. B. 
同志アフロメエブ S.-F. 
同志イズラエリ Yu.A. 
同志トウノレノブ M. P. 
同志メシコブ A. G. 
同志コヴァリョフ A. G. 
同志シチェーヒ。ン O. P. 
同志レガソフ V.A. 
同志ヴォリスキー A. 1. 
ソ連共産党中央委員会重機械・エネルギー産業部長 向志ヤストレボフ1. P. 

































































































































同志ノレイシコブ N. r. 
リガチョフ E. K. 
ヴォロトニコブ V. 1. 
同志ドノレギフ V. 1. 
ソコロフ S. L 
同志ヴラソフ A. V. 
同忠パタリン Yu. P. 
シチェノレゼナ B. E. 
マルチューク G. 1. 
同志マイオレツ A. 1. 
同志コズロフスキー E.A. 
同志ブレンコフ S. P. 
間志ボブコブ F.D. 
向志アレクサンドロフ A. P. 
同志ザハロフ V. G. 
間忠サイキン V. T. 
同志ブロピン N. N. 
同志アブロメエフ S. F. 
同志イズラエリ Yu. A. 
同志メシコブ A. G. 
同志コヴァリョブ A. G. 
潤志ピカロブ V. K. 
アカデミー会員 同志レガソフ V. A. 
ソ連共産党中央委員会重工業・エネノレギー産業部長 向志ヤストレボフI. P. 





















































































同志ルィシコフ N. 1 
リガチョフ E.K. 
ヴォロトニコフ V. N. 
同志ドルギフ V. 1. 
ソコロブ S. L. 
同志パタリン Yu. P. 
シチェルピ、ナ B. E. 
マスリュコフ Yu.D. 
同志マイオレツ A. 1. 
同志プレンコブ S. P. 
同志ボブコフ F. D. 
同志アブロメエブ S. F. 
同志デメンツェフ V. V. 
同志イズラエリ Yu.A. 
同志メシコフ A. G. 
同忘ポラド・ザデ P.A. 
同志コヴァリョブ A. G. 
同志シチヱーピン O. P. 
同志ピカロブ V. K. 
同志イリイン L.A. 










































































































る際には、 1986年5丹21日に採択された一連の基準に従い、またセシウム 137については、 l
平方キロメートル当り 15キュリーを判断材料とする。
2.住民の居住及び経済活動にあたっての許容上限基準を、プルトニウム 239については1平方キロメ
























ソ連共産党中央委員会政治局員 向志ルィシコフ N. I. 
ヴォロトニコフ V. I. 
ソ連共産党中央委員会政治局員候補 同志ドルギフ V. 1. 
ソ連内務相 同志ヴラソフ A. V. 
会議招致出席者:
ソ連閣僚会議副議長[副首相] 同志マノレチュー ク G. 1. 
シチェノレピ、ナ B. E. 
国防省第1次官 同志アフロメエブ S. F. 
ソ連国家保安委員会 [KGB]第1副議長 向志ボブコフ F. D. 
ソ連共産党中央委員会重工業・エネルギー産業部長 同志フロルイ、ンェブ V.M. 














































同志ルィシコフ N. 1. 
同志ヴォロトニコブ V. 1. 
同志ヴラソフ A. V. 
同志パタリン Yu. P. 
シチェルピナ B. E. 
同志コヴァリョフ M. V. 
同志カチャロアスキー E.V. 
向志ブレンコブ S. P. 
同志ボブコブ F. D. 
同悲レヴェンコ G. 1. 
同志カマイ A. S. 
同志プリュシチト S.
同志グラホアスキー A.A. 
同志アレクサンドロブ A. P. 
同志ブロヒン N. N. 
同志アフロメエブ S. F. 
同志イズラエリ Yu.A. 







ソ連外務省次官 同志ベトロアスキー V. F. 
中規模機械製作省次官 同志リャベブ L.D. 
国防省化学部隊長 同志ピカロフ V.K. 
クルチャトフ記念原子力エネルギー研究所副所長 問志レガソフ V.A. 
ソ連共産党中央委員会重工業・エネルギー産業部長 同志ヤストレボフ1. P. 
ソ連共産党中央委員会重工業・エネルギー産業部
第 1次長 同志フロノレイ、ンェブ V.M. 
ソ連共産党中央委員会国防産業部部門長 同志アガシコブ 1. A. 
ソ連共産党中央委員会重工業・エネルギー産業部
部門長 同志ズブコブ V. 1. 
ウシャコブI. P. 
1 .チエルノブイ原発ゾーンにおける処理対策作業の状況に関するV. K. グーセフ間志の報告
事故処理作業は、概ね承認された日程に従って行われているとの、グーセフ同志の報告を了解。
炉ブロックの密閉化作業には4800人が従事しており、現場には約500台の機材が導入されている。
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ソ連共産党中央委員会政治局員 同志ルィシコフ N. 1. 
ヴォロトニコブ V. 1. 
チェブリコア V.M. 
同志ソコロブ S. L. 




ソ連閣僚会議副議長[副首相] 同志パタリン Yu. P. 
ヴェデノレニコフ G. G. 
シラエブト S.
シチェルピナ B.E. 
同志マイオレツ A. 1. 

















同志プレンコブ S. P. 
同志アレクサンドロフ A. P. 
同志イズラエリ Yu.A. 




間志シチェーピン O. P. 
同志べトロフスキー V. F. 
同志アガノフ S. Kh. 






























































































































































同志ノレイシコブ N. 1. 
ヴォロトニコブ V. 1. 
チェブリコフ V.M. 
同志ソコロブ S. L. 
同志ヴラソブ A. V. 






















同志オノレリク M. A. 
向志シゼンコ E. 1. 
同志マイオレツ A. 1. 
同志ブレンコブ S. P. 
同志ルコニン N. F. 
同志アレクサンドロブ A. P. 
同志イズラエリ Yu.A. 
向志アブロメエブ S. F. 
向忘リャベブ L. D. 
向志シチェーピン O. P. 
同志ウサノブ A. N. 
同志コンプレクトフ V. G. 
同志ピカロブ V. K. 
同志アガノフ S. Kh. 
国家農工委員会第1副議長 同志トカチェンコ A. N. 
ソ連保健省生物物理学研究所所長 同志イリイン L.A. 
クルチャトブ記念原子力エネルギー研究所副所長 同志レガソブ V.A. 
中規模機械製作省国際交流局長 同志セミヨノフ B. A. 
ソ連共産党中央委員会重工業・エネノレギー産業部長 男志ヤストレボフ1. P. 

























































































間志ルィシコブ N. I. 
ヴォロトニコフ V. I. 
チェブリコフ V.M. 
同志ドノレギフ V. I. 
ソコロブ S. L. 
間志パタリン Yu. P. 
グーセフ V.K. 
シチェルピナ B. E. 
同志アレクサンドロフ A. P. 
同志アブロメエブ S. F. 
同志マイオレツ A. I. 
同志ルコニン N. F. 
向志ブレンコフ S. P. 
向志グラドキーI. 1. 
向志イズラエリ Yu.A. 
同志トクノレシン V. P. 
間志リャベブ L. D. 
同志シチェーピン O. P. 
同志ベトロフスキー V. F. 
クルチャトブ記念原子力エネルギー研究所副所長 同志レガソフ V.A. 




































































































問志ルイシコブ N. 1. 
リガチョフ E. K. 
ヴォロトニコブ V. 1. 
チェブリコブ V.M. 
同志ドノレギフ V. 1. 
ソコロフ S. L. 
同志ムラホアスキー V. S. 
同志マイオレツ A. 1. 
同志ノレコニン N. F. 
ブレンコフ S. P. 
同志イズラェリ Yu.A. 
同志アブ口メエフ S. F. 
向志トクノレシン V. P. 
同志リャベフ L. D. 
同志シチェーピン O. P. 
同志セミヨノブ Yu. K. 
同志クンツェヴィチ A. P. 
同志レガソフ V. 1. 
同志クルノソフ V. A. 
問志ヤストレボフ1. P. 
1 .チェルノブイリ原発事故処理対策として、住民への社会・生活支援追加策に関するV. V. シチェル
ビツキ一向志の提言について
地元で生産された食品及び個人の高IJ業生産による食品の消費制限が導入される対象地リストに、キエ

































ノレの放射能汚染地域における農業生産に関しての、勧告及び措置をまとめたとの、 V. S. ムラホフス
























































































同志 M. V. コヴァリョフ宛
1 986年8月1日よりソ連全土で、牛乳の許容含有放射能レベルを、 1リットル当り 1.10句 8キュリー










































ヴォロトニコブ V. 1. 
チェブリコブ V.M. 
間志 ドルギフ V. 1. 
ソコロブ S.L. 
同志ムラホアスキー V.S. 
同志パタリン Yu. P. 
マルチューク G. 1. 
同志ブレンコフ S. P. 
同志ルコニン N. F. 
同志アブロメエブ S. F. 
同志イズラエリ Yu. A. 
同志セミヨノブ Yu. K. 
同志リャベブ L. D. 
同窓ベトロブスキー V. F. 
同志サドアスキー S. V. 
同志ピカ口フ V. K. 
同志ソコロフ V. E. 





















間志リガチョフ E. K. 
チェブリコブ V.M. 
同志ドノレギブ V. 1. 
同志ヴラソフ A. V. 
同志パタリン Yu. P. 
ヴェデ、ノレニコブ G. G. 
同志タベエブ F.A. 
同志カチューラ B.V. 
同志レベシキン V. A. 
同志レヴ、エンコ G. 1. 
同志カマイ A. S. 
同志ヴ、ォイストロチェンコ A. F. 
同志アレクサンドロブ A. P. 
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ソ連原子力エネノレギー相 同志ルコニン N. F. 
ソ連電力相 同志マイオレツ A. 1. 
ソ連保健相 同志ブレンコブ S.P. 
ソ連因坊省第1次官 同志ルシェフ P. G. 
ソ連国家農工委員会第1副議長 田志、ンゼンコ E. 1. 
ソ連中規模機械製作省第1次官 同志リャベフ L. D. 
ソ連外務省第1次官 同志コヴ、ァリョフ A. G. 
ソ連保健省第1次官 同志シチェーピン O. P. 
ソ連国家水文気象委員会第1面IJ議長 同志セドゥノブ Yu. S. 
ソ連関僚会議燃料・エネノレギー企業体事務局次長 同志セミヨノフ Yu. K. 
ソ連国防省化学部隊次長 同志クンツェヴ、イチ A. D. 
ソ連共産党中央委員会重工業・エネルギー産業部
第1次長 同忘ブロルイ、ンェブ V. M. 
ソ連共産党中央委員会重工業・エネルギー産業部
次長 同志マリイン V.V. 
ソ連共産党中央委員会国防産業部部門長 同志アガシコ7 1. A. 
ソ連共産党中央委員会重工業・エネルギー産業部
部門長 同志ズブコフ V. 1. 
ソ連共産党中央委員会重工業・エネルギー産業部
部門長 同志ウシャコブト P.














































































定められた手続きに従って、関係省庁は 1986年 10月 20日まで、に表彰にあたって必要な一式を、
党中央委員会に提出すること。



















ソ連共産党中央委員会政治局員 同志ルィシコブ N. I. 
チェブリコフ V.M. 
同志ドルギフ V. I. 






同志ムラホフスキー V. S. 
同志パタリン Yu. P. 












同志ルコニン N. F. 
同志ブレンコフ S. P. 
同志マイオレツ A. I. 
同志スラフスキー E. P. 
同志イズラエリ Yu.A. 
同志アブロメエブ S. F. 
同志コヴァリョフ A. G. 




ソ連国防省化学部隊長 同志ピカロブ V.K. 
ソ連国紡省化学部隊次長 同志クンツェヴィチ A.D. 
クルチャトフ記念原子力エネルギー研究所第1副所長 同志レガソブ V.A. 
ソ連共産党中央委員会















































































































ソ連共産党中央委員会政治局員 同志ルィシコフ N. 1. 
ヴォロトニコブ V. 1. 
チェブリコフ V.M. 
同志ドルギフ V. 1. 






同志ムラホアスキー V. S. 
同志パタリン Yu. P. 
ヴォロニン L.A. 
















同志ドゥラヴリン V. P. 
同志ルコニン N. F. 












同志ゴスチェブ B. 1. 
同志マルイシヱブ V.M. 
同志イズラエリ Yu.A. 
同志ルウシェフ P. G. 
同志グラドキー1. 1. 
同志アブロメエブ S. F. 
間忠コヴァリョフ A. G. 
同志リャベフ L.D. 
同志ヴ、オロピヨフ E. 1. 
全ソ労働組合中央評議会書記 向志スホノレチェンコヴ、ア G. F. 
ウクライナ・ソピエト社会主義共和国保健相 同志ロマネンコ A. E. 
ベロルシア・ソゼエト社会主義共和国保健相 向志サブチェンコ N. E. 
ソ連国防省中央軍事医学局第1次長 同志シノパリニコブ 1. V. 
クルチャトフ記念、原子力エネルギー研究所第1副所長 同志レガソフ V.A. 
ソ連医学アカデミー総裁 同志ブロピン N. N. 
ソ連内務省消防総局長 同志ミケエフ A.K. 
ソ連共産党中央委員会重工業・エネルギー産業部長 同志ヤストレボフ1. P. 
ソ連共産党中央委員会重工業・エネルギー産業部
第1次長 同志フロルイ、ンェフ V.M. 
ソ連共産党中央委員会行政機関部部門長 同志シドロブ V. E. 
1 .チェルノブイリ原発事故処理作業参加者グループから出された陳情の検討結果について(ソ連共産党






























































































































































同志ルィシコブ N. I. 
リガチョブ E.K. 
ヴォロトニコブ V. I. 
チェア、リコフ V.M. 
同志ドルギブ V. I. 
ソコロブ S. L. 
同志ヴラソフ A.V. 
同志ムラホフスキー V. S. 
同志パタリン Yu. P. 
シチェノレピナ B. E. 
同志マルチューク G. I. 
同志ルコニン N. F. 
同志マイオレツ A. I. 
同志イズラエリ Yu.A. 
同志マルイシェフ V.M. 












同志コヴ、アリョフ A. G. 
同志シチェーピン O. P. 
同志コスチン L. A. 
同志ゴ、ヴォロフ V. L. 
同志ピカロブ V. K. 
同志メドヴェヂ、エブ V.A. 
向志レガソフ V. A. 
同志トロイツキー A. A. 
ソ連共産党中央委員会重工業・エネノレギー産業部
第1次長 同志フロルイ、ンェフ V.M. 
ソ連共産党中央委員会重工業・エネルギー産業部次長 同志マリイン V. V. 




















































































































ソ連共産党中央委員会政治局員 同志ノレイシコブ N. I. 
リガチョフ E.K. 
チェブリコブ V.M. 




同志ムラホアスキー V. S. 
同志パタリン Yu. P. 






































同志ノレコニン N. F. 
同志ヴォリメル Yu.M. 
同志ベロウソフト S.
同志チャゾブ E. 1. 
同志イズラエリ Yu. A. 
同志マノレイ、ンェフ V.M. 
同志テレrロブ V. 1. 
同志アブロメエブ S. F. 
罰志コヴァリョフ A. G. 
同志トクノレシン V. P. 
同志マクーヒン A. N. 
同志ニキベロア B.V. 




同志カヴノフ V. S. 
同志レオノブ V. S. 
同志ヤノヴィチ A.A. 
同志アレクサンドロフ A. P. 
同志 レガソフ V. A. 
同志ヤストレボフ1. P. 
同志ブロノレイシェフ V.M. 
問主主ダヴィドフ V. 1. 
ソ連共産党中央委員会重工業・エネルギー産業部次長 同志マリイン V. V. 
ソ連共産党行政機関部次長 同志アボ、レンツェフ V.A. 





















































































































同志ルイシコブ N. I. 
同志ヤーゾフ D. T. 
向志ヴラソブ A. V. 
同志ヴォロニン L.A. 
シラエブ1. S. 
シチェルピナ B. E. 
同志タベエブ F.A. 
間志マノレチューク G. I. 
同志ルコニン N. F. 
同志リャベフ L.D. 
同志マイオレツ
同志、ンュカパルドニャ M. S. 
同志チャゾフ E. 1. 
間志レウト A. A. 
同志シゼンコ E. 1. 




間志ボブコア F. D. 
同志セルゲ、エブ G. V. 
向志ロザノフ E. G. 
同志エフトワブ V. G. 












同志ゴヴォロブ V. L. 
同志ベトロアスキー V. F. 
同志レヴェンコ G. 1. 
同志カマイ A. S. 
同志パトン B. E. 
同志カヴノフ V. S. 
モギリョフ州執行委員会副議長 同志コスチュコヴィチ E.V. 
クノレチャトフ記念原子力エネルギー研究所第1副所長 同志ポノマリョフ・ステプノイ N. N. 
ソ連保健省生物物理学研究所副所長 同志ブノレダコブ L.A. 
ソ連機器製作・自動化装置・制御システム省
制御問題研究所所長 間志プランギシヴィリ 1. V. 
ソ連共産党中央委員会重工業・エネルギー産業部
第1次長 同志ブロルィシェフ V.M. 
ソ連共産党中央委員会重工業・エネルギー産業部次長 同志マリイン V. V. 
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間忘ルィシコブ N. N. 
リガチョブ E. K. 
ヴォロトニコフ V. I. 
チェブリコブ V.M. 
同志ドノレギフ V. I. 
同志ヴラソフ A. V. 
同志パタリン Yu. P. 
ヴォロニン L. A. 
シチェルピナ B. E. 
同志タベエフ F.A. 
同志エブトゥフ V. G. 
同志シゼンコ E. I. 
同志カチャロアスキー E.V. 
同志ルコニン N. F. 









同志セルゲエフ G. V. 
同志ゴヴオロブ V. L. 
ソ連閣僚会議燃料・エネルギー企業体事務局次長 同志セミョーノフ Yu. K. 
クノレチャトフ記念原子力エネルギー研究所第1副所長 同志ポノマリョブ・ステプノイ N. N. 
ソ連保健省生物物理学研究所長 同志イリイン L.A. 
ソ連共産党中央委員会重工業・エネルギー産業部長 同悲ヤストレボブト P.
ソ連共産党中央委員会重工業・エネルギー産業部
第1次長 田志フロルイ、ンェブ V.M. 
ソ連共産党中央委員会重工業・エネルギー産業部次長 同志マリイン V.V. 
ソ連共産党中央委員会重工業・エネノレギー産業部














































































































































































































































































86/05/12 朝日 「ソ連・東欧の食料品 80%停止にj





















































































































































































































































































































した約 1万人の住民に対し、 1人の場合 4000ルーブル(1ノレ















































































































































からは問 1000ベクレノレから 3000ベクレノレ、牛の腎からは 440
ベクレノレのセシウムが検出された。


















































































































































進行中であることなどから f先送り j とした。




























































































































87/12/日 朝日 「食品中の放射能汚染 EC、許容値で合意J
欧州共同体 (EC)理事会は食品中の放射能汚染許容基準問題で
合意に達し、 15日、欧州議会に報告した。合意は①現行暫定基




































































































































































































































準を越えた肉は、 86年3万2千トン、 87年1万2千トン、 88年2千8百トン。














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ウクライナで稼働する 15基の原発は、昨年1年間に 796億 kWH


























































































































月 22日より 5カ所の原発でストライキを行なうと発表した。 6











































































































































































































































































































































































り費用である 14億 5000万ドルのうち2億ドルを EBRDが融資す
るか否かにかかっていると言われている。
00/11/17 RFERL 












































































































決を実施した。賛成 63.7%、反対 7.8%、棄権 28.5%だ、った。





















































































































































































































































































































































































































































D. Imanaka T. and Koide H.，“Assessment of External Dose to Inhabitants 
Evacuated from the 30鴫kmZone soon after the Chernobyl Accidentぺ





































































表1 “RecentResearch Activities about the Chernobyl NPP Accident in Belarus， Ukraine and Russia" 
(KURRI-KR欄71，July 2002)の目次.
タイトノレの日
l チェルノブイリ原発事故による放射能影響に関する最近のトピックス 今中哲二 (KUR)
2 チェルノブイリ型原発:その特徴と事故原因 M. MALKO (Belarus) 
3 チェルノブイリ原発事故の原因とシナリオ、ならびに敷地周辺への放射能 B. GoRBACHEV (Ukraine) 
放出
4 崩壊したチェルノブイリ 4号炉内の核燃料 V. PAVLOVYCH (Ukraine) 
5 チェルノブイリ原発周辺地域における放射能汚染の解析 A. GAYDAR他(Ukraine)
6 チェルノブイリ原発冷却池における放射能生態系の現状 o. NASVIT (Ukraine) 
7 ロシアの汚染地域におけるヨウ素 131汚染、甲状腺被曝量、甲状腺ガン V. STEPM冊子.ucO他侭ussia)










13 ベラルーシの汚染地域住民に対する放射線リスクの評価 v. KNATKof患のelarus)
14 ヨウ素 131吸入によるベラルーシ汚染地域住民の甲状腺被曝量 V. KNATKO他(Belarus)
15 ロシア全国医学被曝登録に基づく疫学研究:チェルノブイリ事故処理作業 M. MAKSIOUTOV侭ussia)
者に観察されたガン影響と非ガン影響




18 チェルノブイリ事故に被災したベラルーシの子供たちの健康状態:事故か A.ARYNC前 N他のelarus)
ら16年
19 チェルノブイリ事故によるベラルーシでの甲状腺ガン M. MALKO (Belarus) 
20 放射線被爆事故によるヒトリンパ球染色体異常の解析 G. SNIGIRYOVA他(Russia)
21 チェルノブイリ事故処理作業者における染色体異常の追跡調査 N. SLOZINA他侭ussia)
22 チェルノブイリ原発 30km菌無人ゾーン居住者の車液リンパ球染色体異常 L. BEZDRO問、~A他(Ukraine)











6丹20日 6月251=， 7月2日 7月7日 7月101=， 7月23日，
7月31日 8月13日 8月22日 9丹5日 9月19日， 10月17日，







































































第 37@ jj(1fIJ;k学原子炉実;俊i!fi学街道F演会 (2003.1.29-30)
表3 主要な核穫の放出量推定値.
炉内量… 放出量，MCi判 oは炉内量に対する%
核種 半減期 MCi ソ連政府報告 瀬尾[20] 今中[8] ウクライナ報告 Borovoi 
{10] (1986) (1988) (1994) [21] (1996) [19] (2001) 
311 8.05 d 36.5 7.3 (20) 25.4 (70) (49) (50・60) (50剛60)
137CS 30.2 Y 7.7 1.0 (13) 4.35 (57) (31) (20-40) (33土10)
95Zr 64 d 119 3.8 (3.2) 5.60 (4.η(5.0) (3.5) 


























た人々の数は、事故産後に 30km圏から強制避難させられた 11.6万人を含め、約 35万人と推定されて
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-なお、チェルノブイリ事故に関する私たちの作業結果は、原子力安全研究グループのホームページに逐次掲載して
いる (htto:1.九明哨1・1.ITI.kvoω-u.ac.loINSR'α)。
T. lmanakaヲH.Koide， K. Kobayashi， S.Kawano， T.Ebisawa， M. Watanabe， S.Hirano. 
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